Atty. Dkt. No. 048369/0117 



: o 

! CO 

' iif 



-I 

iO 



Applicant: 
Title: 

Appl. No.: 

Filing 
Date: 

Examiner: 

Art Unit: 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Yuji YAMAMOTO et al. 

LIQUID-CRYSTAL DISPLAY 
PANEL AND METHOD FOR 
MANUFACTURING SAME 

Unassigned 

06/16/2000 

Unassigned 

Unassigned 

UTILITY PATENT APPLICATION 
TRANSMITTAL 

Assistant Connmissioner for Patents 
Box PATENT APPLICATION 
Washington, D.C. 20231 

Sir: 

Transmitted herewith for filing under 37 C.F.R. § 1 .53(b) is the nonprovisional 
utility patent application of: 

Yuji YAMAMOTO 
Mamoru OKAMOTO 
Michiaki SAKAMOTO 
Takahiko WATANABE 
Hirofumi IHARA 
Hironori KIKKAWA 
Shinichi NAKATA 

Enclosed are: 

[ X ] Specification, Claimis), and Abstract (16 pages). 

[ X ] Informal drawings (5 sheets. Figures 1-8). 

[ X ] Declaration and Power of Attorney (3 pages). 

[ X ] Assignment of the invention to NEC CORPORATION. 

[ X ] Assignment Recordation Cover Sheet. 



o 
a* 



3^ 



002.352088.1 



Atty. Dkt. No. 048369/0117 



The filing fee Is calculated below: 



Claims Included in Extra Fee 

as Filed Basic Fee Clainns Rate Totals 

Basic Fee $690.00 $690.00 

Total Claims: 9 - 20 = o x $18.00 = $0.00 

Independents: 3 - 3 = o x $78.00 = $aOO~~ 

If any Multiple Dependent Claim(s) present: + $260.00 = $0~00~~ 

SUBTOTAL: = $690.00 

[ 1 Small Entity Fees Apply (subtract V2 of above): = $0.00 

Assignment Recordation fee: = $40. OQ 
^ TOTAL FILING FEE: = $730.00 



[ X ] A check in the amount of S730.00 to cover the filing fee is enclosed. 

[ ] The required filing fees are not enclosed but will be submitted in response to the 
Notice to File Missing Parts of Application. 

[ X ] The Assistant Commissioner is hereby authorized to charge any additional fees 
which maybe required regarding this application under 37 C.F.R. §§ 1.16-1.17, 
or credit any overpayment, to Deposit Account No. 19-0741 . Should no proper 
payment be enclosed herewith, as by a check being in the wrong amount, 
unsigned, post-dated, otherwise improper or informal or even entirely missing, 
the Assistant Commissioner is authorized to charge the unpaid amount to 
Deposit Account No. 1 9-0741 . 

Please direct ail correspondence to the undersigned attorney or agent at the 
address indicated below. 

Respectfully submitted. 



Date June 16, 2000 

FOLEY & LARDNER 
Washington Harbour 
3000 K Street, N.W., Suite 500 
Washington, D.C. 20007-5109 
Telephone: (202) 672-5407 
Facsimile: (202) 672-5399 



By 



/S^^avid A. Blumenthal 
Attorney for Applicant 
Registration No. 26,257 



002.352088.1 



-2- 



^ * 6: 19AM J u£N'c:5:iAC'rvut]^g^(§xApX^-^ FOLEY & LARDNER;#10 

- 1 - 
SPECIFICATION 

Liqaid-Crystal Display Panel and [iethod for ^lanufacturing Saine 
BACKGROUND OF lEE INYEOTION 

1. Field Of the invention 

The present invention relates to a liquid-crystal display panel and to a 
method for manufacturing a liquid-crystal display panel, and more particularly 
it relates to a liquid-crystal display panel with improved accuracy in the gap 
between panels and in which deterioration of display characteristics such as 
contrast is prevented, and to a method for nrsanufacturing such a liquid-crystal 
display panel* 

2. Description about the Related Arts 

In the past, liquid-crystal display panels, both color and monochrome 
types, have found widespread use as a Eneans for displaying information* 

In such a liquid-crystal display panel, the achievement of a uniform gap 
between panels assembled in the display is inportant- 

To adiieve that end* spherical gap material imown as micropearls, made of 
acrylic resin or SiOz are generally dispersed onto the ^lass substrate on which 
TFfs are fotfned, after which the opposing glass substrate is placed thereover* 

In the above-noted method, however, because the micropearls tiiat serve as 
the gap material are dispersed impartially gn the display elements and 
interconnects* an electrical charge or the like on the g:lass substrates can 
cause variation in the distribution of the micropearls, thereby resulting in 
non-uniformity in the gap in the panel- 

Another phenomenon is the collection of mioropearls in the depressed 
aperture part of the g-lass substrate, thereby disturbing the orientation of the 
liquid crystal and leading to such problems as a loss of display contrast, which 
lowers the display quality. 

Given the above-noted problems, there is in Japanese Lnexamined Patent 
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Publication (KOKAI) No, 10-282327, a disclosure of a non-conduotive substance 
formed into a columnar shape to serve as gap spacers in a non-display region on 
a glass filter. 

In the Japanese Unexamined Patent Publication (KOKAI) No, S60-164723, 
there is a disclosure of the forfnation of an insulating substance into a 
colutanar shape on a TFT- 

As a similar technology, there is a disclosure of the formation of w 
insulating substance into a columnar shape in the same manner over display 
interomneots of a TFT substrate. 

Ifte above-noted technologies eliminate the micropearls frc^n the display 
region, and form gap spacers in locations corresponding to areas above the TFTs 
or interconnects other than the aperture part tvith a uniform density, so that 
in liquid-crystal panel having independent color filter and TFT substrates, 
there is an inprovenient in contrast, and even when spacers are formed, because 
these are in relatively thin parts, the accuracy of the gap between the panel 
surfaces is iniproved> thereby achieving the effect of improving the display 
quality. 

The above-noted disclosed technolc^ies, however, actually lead to another 
problem of ncai-uniformity in the gap within the panel, in that this is a CF-on- 
TFT (color filter on TFT)p^el. 

In CF-on-TFT technology, a color layer is formed directly on the TFT 
aperture part, so as to eliRJinate the reduction of the numerical aperture 
occurring because of offset in the alignment of the color filter substrate and 
the Tfr substrate at the tim of aJigranent, and is an effective technolt^ with 
respect to achieving larg© ^iass substrates, a expanded display area, and fine 
display pixels. 

In the prior art, because of the CF-on-TFT structure, each color layer^ 
as shown in Fig. 4, must be formed so as to extend to the TPC signal electrode 
lines and the gate electrode lines. 
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Additionally, in order to eliifixnate metallic refJeotlons from 
interconnects of external light, a black (jiatrix is formed, not oniy over the 
TFTs, but also over the signal electrode lines and the gate electrode lines. 
Considering the po$itionii^ accuracy between the TFT and the various Lines, the 
color layers and black matrix, pattern application niethods such as the pi^ent 
distribution method, the printing method> the eleotrical deposition R^ethod, and 
the ink- jet method are applied. 

With the above-noted pattern application iitethods, however, each time one 
layer is forced a variation in film thickness of 01, to G,2 occurs in thin 
the panel, this variation tending to be particularly large over interconnects 
ajid the TFTs* 

For this reason, in a CF-on-TFT panel* if colui^nar spacers 403 re formed 
as gap spacers over the TFTs and interconnects, there is an interaction between 
the blacli matrix and the color layers and the variation in application of the 
columnar spacers with acts to worsen the uniformity of the between the panel 
surfaces, 

in Japanese Unexamined Patent Publication (KOKAI) No. 4-2264245 there is 
a disclosure of technology for making the spacers or the UKe a metal light- 
blocking layer having aluminum as the main conponent when assembling a piece of 
electronic equipment havir^ spacers or the like, and in Japanese Unexamined 
Patent Publication <KOKAI} No, 4-318816, there is language describing a liquid- 
crystal display panel with a spacer disposed in the liquid-crystal region 
between a color filter and the opposing substrate. 

in neither of these disclosures* however, is there language with regard 

to forming an disposing COlUfiinar spacers in parts the film having uniform 
thickness* 

Aooordingiy, in order to improve upon the above-noted drawbacks in the 
prior art, it is an object of the present invention to provide a liquid-crystal 
display panel, including a color liquid-crystal display panel, which has a gap 
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of superior uniformity within the panel, without a worsening of display 
characteristics such as contrast, 

smim OF invention 

In order to achieve the above-noted object, the present invention has the 
followir^ teehni<?al constitution. 

Specifically, a first aspect of the present invention is a liquid-crystal 
display panel Ktierein the liquid-crystal display panel comprising a plurality 
of pixels; and a columnar spacer formed and disposed on a portion of a surface 
of a muitl- layered films formed on a surface of a substrate facing to a 
transparent electrode provided in at leaset a part of pixels aaiong: a plurality 
of pixel portions fanning a liquid-crystal display panel and said portion of 
said multi-layered filnt having little variation in thidoiess. 

A second aspect of the present invention is a method for iiBi^ufaetaring a 
liquid-crystal display panel comprising, forming in each of a plurality of pixel 
r^iosis on a substrate a color film, a signal electrode, a gate electrode, and 
a pixel electrode, formir^ a transparent electrode film thereover, then forcing 
a coliHnnar spacer on said transparent electrode film minimally in a part of 
contact holes provided on said pixel regions; and then disposing an opposing 
substrate on which is forcned an opposing cofnmon transparent electrode so as to 
QppO$e said transparent eifeotrode film. 

By adopting the above-described constitution, in the liquid-crystal 
display panel and method for manufacturing a liquid-crystal display panel 
according' to the present invention, the nuniber of functional film types forrned 
on the substrate is small, and spacers are formed at contact hole parts at 
which the fUsn thickness is always uniform. More specifically, for examjpie, by 
applying the present invention to a color liguid-crystai display panel, in a 
xjolor liquid-^orystal display panel {hereinafter referred to as a CF-on-TfT 
panel) in which a color filter is formed on the TFTs, at a contact fiole for the 
purpose of supplying' a signal voltage from a signal line to a trar\sparent 
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electrode of a pixel electrode (hereinafter referred to as ITO), a columnar 

protrusion is provided as a spacer for maintaining the panel gap* 

mW DESCRIPTIONS OF THE DRAWINGS 

Fig. I is a cro$s-seGtlon view showing the configuration of an 

erabodinient of a liquid-crystal display panel according to the prese-nt invention. 
Fig, 2 is a perspective view showing a g^eneral view of a liquid-crystal 

display panel according to the present Invention- 
Fig, 3 is a plan view shown an exairple of a pixel region in a liquid- 
crystal display panel according to the present invention 

Fig* 4 is a cross-section view showing an exa^iple of the configuration 

of a liquid-crystal display panel of the past. 

Fig, 5 is a cross-section view showing the configuration of another 

embodiment of a liquid-crystal display panel according to the present invention. 
Fig. 6 is a cross-section view showing the configuration of yet another 

enibodiment of a liquid-crystal display panel according to the present invention. 

Fig. 7 is a cross-^section view showing the configuration of yet another 
embodiment of a liquid-crystal display panel according to the present invention. 

Fig. 8 is a graph showing a compari^son of the characteristics values 
between a liquid-crystal display panel according to the present inventi<»i and a 
liquid-crystal display panel of the past. 
DETAILED DESCSIPTION OP THE PREFERRED H^lBODmNTS 

Detailed anbodiments of a liquid-orystal display panel and a method for 
manufacturing a Uquid-oo'stal display panel according to the present Invention 
are described in detail below, with references being made to relevant 
accompany ir^ drawings* 

Specifically, Fig. 1 is a partially enlarged drawing illustrating the 
configuration of a liquid-crystal display panel 100, which is an embodiment of 
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the present invention* In the liqui<3-cry$tal dispiay panel IQO shorn in Fig:. 1. 
cQliiumar spacers 203 are farmed and disposed in a part of a plurality of films 
foffiiGd on a substrate 216 on the transparent electrode side in iriini/nally part 
220 of the pixels of a plurality of pixels making the liquid-crystal display 
panel 100 in whidi the variation is film thickness is saiall. 

As a result of continuing studieis to solve the above-described problerns 
of the past, it is hnom that, of the color layers, gate electrode film layer^ 
amorphous silicon film layer, signal electrode film layer, black matrix film 
layer, pixel electrode film layer, insulation film layer, overcoating fiifti 
layer and transparent filja layer and the like that are formed on the transparent 
pixel electrode 205 side transparent substrate 216, in the parts in which these 
layers are laminated together in a coitiplex manner, the contact hole is the laost 
suitable as a part having little variation in film thickness in the pixel parts 
220 and 221- 

That is, in the present invention columnar spacers 203 of an appropriate 
height are formed in contact hole parts Indicated as 310 in the in the enlarged 
drawing of the pixel area in the liquid-crystal display panel 100 sho^Tt in Fig. 
3. 

Fig. 1 is a oross-section view of the liquid-crystal display panel 100 
of Fig. 2 seen along the cutting line A-A. 

Therefore, in the liquid-^orystal display panel 100 aoeording to the 
present invention, the columnar spacers 203 are designed so as to have a 
uniform height, the thickness of the lower layer film in the contact hole 210 is 
uniform and welJ foriTied at any of the contact holes 210, so that the gap 
between the two opposing substrates 216 and 201 is accurately set at the 
prescribed value. 

In the liquid-crystal display panel 100 according to the present 
invention, the columnar spacers 203 can be forjned on the transparent electrode 
film 205, and further the columnar spacers 203 can be formed on the pixel 
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electrodes 2175 passlr^ through the transparent electrode film 205. 

Additionally, the coluninar spacers 203 used in the present invention can 
be made of either an inorganic material or an organic material. 

Additionally, the liquid-crystal display panel 100 of the present 
invention can be either a color Uquld-crystal display panel or a monochrome 
liquid-crystal display paneL 

An einbodiment of a liquid-crystal display panel lOQ according to the 
present invention is described below in further detail, for the case of 
application to a color liquid-crystal display panel. 

Specifically, Pig. 1 is a cross-section view of the liquid-crystal 
display panel along the cutting line A^A of Fig. 2, this showing a CH-on-TFT 
type Uquid-crystal display panel 100. As shown in this drawing, on a thin-film 
transistor (TFT) 218 formed by a signal electrode 214, gate electrode 212, and 
pixel electrode 217, an amorphous isiliccm (a-Si) 213, color filters 207 and 215, 
and a black laatrix {BM) 2ll are patterned using exposure to light or the like, 
after which a columnar protrusion 203 disposed as a spacer within the contact 
hole 210- 

The coluinnar protrusion 203 is formed between the two opposing glass 
substrates 201 and 216 of the liquid-crystal display panel 100, and establishes 
and maintains the gap 219 that sandwiches ths liquid crystal 204 at a prescribed 
length. 

I'he number of laminations of the plurality of typ§s of function films 
formed on the surface of the glass substrate on the thin-film transistor side 
is relatively Siuall^ and eadi film is neither non-uniform nor unstable, such as 
is the case with conventional intcrconnectSt there being a contact hole 210 
fiiade by a functional film with a stable uniform thickness, the spacers being 
formed in this part that has little variation in thickness, thereby making the 
height of the coluinnar spacers uniform* and enabling an i uiprovemGnt in the 
accuracy of the gap within the panel. 
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it is therefore possible to achieve a uniform retardation in the liquid 
crystal within the panel surfaces, thereby enabling the achievement o£ a 
display with improved quality. 

As shown in fig. 3, the columnar spacer 203 of the present invention can 
be provided at all of the contact holes 210 provided in the plurality of pixel 
regions 220, 221, and so on making up the liquid-crystal display panel 100> and 
if necessary are preferably provided at randomly selected contact holes in the 
pixel region* or at each contact hole at pre-established positions or at a pre- 
established spacing interval in the pixel r^ion- 

In particular in the color liquid-crystal display panel lOG^ it is 
possible and ideal in particular to provide columnar spacers 203 at uniformly 
selected contact holes 210 in the R, Gj and B pixel regions, and also possible 
to select only one pixel region of the R, G, and B pixel regions^ and provide 
columnar spacers 203 at either ail or part of the select pixel region. 

Referring to Fig, i, therefore, an a-Si layer 213 is formed on the TFT- 
side glass substrate 216 of the present invention. A black matrix 211 is 
provided on this a^Si layer 213, and over this is further formed an overcoating 
206, 

The overcoating film 207 and the color layer 207 are f canned on the bottom 
of the TFI-side transparent electrode 205, with a contact hole 210 therebetween. 

The TFT-side glass substrate 216, onto which the above-noted films are 
formed, is sandwiched at an interval of several micrometers by the opposing 
glass substrate 201, with the liquid crystal 204 therebetween. 

According to the present invention, the columnar spacers 203 for 
inaintaining the gap with respect to the opposing gUss substrate 201 arc fonned 
on the contact hole parts 201 with a height of several micrometers. In this 
e/nbodiment, it is desirable that the columnar spacers 203 be formed of an 
organic material, this being for example an achylic resin. 

In the present invention, of coursej it is alternatively possible to maite 
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the colamnar spacers 203 trom an inorganic material. 

In the above-described configuration, the height of the spacers is the 
total of the TFT-side transparent pixel electrode 205, the insulation filra 209, 
the signal electi'ode 214 and the columnar spacer 203. 

The TFT-side transparent pixel electrode 205, insulation film 209, and 
signal electrode 214 are formed by a sputtering process or the like, the 
variation in the film thicknesses thereof beir^ controllable to within several 
tens to several hundreds of Ar^stroms within the panel surfaces. 

The columnar spacers 203 are formed application by spin-ooating or 
printing, followed by e?<posure and development to perform patterning* the film 
thic^ess thereof being 0,1 to 0.2 ^ih. 

Therefore* the variation in spacer height is almost equivalent to the 
variation in the oolurmar spacers 203, the effect being that it is possible to 
make the variation of the gap between the panel surfaces be the variation of the 
columnar spacers 203. 

The difference in the characteristics values of a liquid-crystal display 
panel 100 according to the present invention an a liquid-crystal display panel 
having a eonf ig:uration of the past is shown in the ^raph of Fig. 8, which will 
be used to further describe the effect of the present invention. 

The gfraph of Fig, 8 shows the amount of offset from the set panel gap 
value (center value) in the B-B' plane of Fig. 2. 

As is clear from the curve in a liquid-crystal display panel 100 
according to the prior art, the ts^o end parts of the liquid crystal panel are 
fixed, but there is a tendency to a great narrowing of the gap with respect to 
the set value, arid in the c^^tec part the gap is considerably greater than the 
set value. 

In contrast to this, as shown clearly by curve C, in a liquid-crystal 
display panel 100 according to the present invention, there is a significant 
iinprovement in the panel gap accuracy* 
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The eoluaiaar spac^trs 203 in the present invention are inanufactured, for 
exaunple, as described below, 

Spin-cd^ting or printing or other method capable of obtaining a uniform 
filtn is used to apply a photosensitive acrylic resin resist to a CF-on-TFT 
substrate fornied on the TFI-side glass substrate 216 from the gate electrode 212 
to the TFT-side trajisparent pixel electrode 205» this film beir^ applied to a 
thickness eq^^ivalent to the gap required for the paneK pre-heated to 60 V to 
12^ 'C» ^ then exposed using a mask to achieve a prescribed patterning thereof « 

After tl^ above, developii^ is done, and btirn-in is done at 200'C to 2S0 
so as to obtain oolunmar spacers 203 on the contact hole parts 210 of the 
prescribed pattern^ 

In another embodlinent of a liquid-crystal display panel 100 according to 
the present invention, as sho'^ in Fig. 6, b^efore forming a TFf-side transparent 
pixel electrode 605, the above-noted columnar spacers $03 can be applied and 
fOFined so as to obtain the same effect. In this case, cross-sectional area of 
the columnar spacers 60S is formed so as to be smaller than the contact hole 
parts 610. 

S*ihiie the above-noted embodiment is described for the case of using a 
photos^sitive acrylic resin, the same e*'fect is achieved by u$ing an organic 
resin material such as a non-photoseRsitiv<5 acrylic resin or polyimidSs a black 
resist that forms the black iiiatrix, or a color resist that forms a color 
layer. 

Yet another embodiment of a liquid-crystal display panel 100 according to 
the present invention is described in detail belol^;, with reference tnade to Fig, 
5, 

Specif ically> in the liquid-crystal display panel 100 as in yet another 
embodiment, as shown in Fi^. 5- the columnar spacers 203 are formed using an 
inorganic siaterial. 

^loi*8 specifically, as shown in Fig* 5, an a-Si layer 513 is formed on a 
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TFT-side glass substrate 516. A blacK matrix is formed on the a-3i layer 513, 
and over this an overcoat 506 is formed. 

Beneath the TFT-side transparent electrode 505 an overxioat 506 and color 
layer 507 are formed, with a contact hole part 610 ther^etween. 

According to the present invention, the coiumnar spacers 503 that 
iiiaintam the gap with respect to the opposing glass substrate 501 are formed at 
contact hole parts 510 with a height of several microjneters, la this embodimentj 
the columnar spacers 503 are made of SiOa- 

in a liquid-crystal display panel 100 configured as described above> the 
height of the columnar spacers 503 is the total of the TFT-side transparent 
electrode 505, the insulation film 509, the signal electrode 514, and the 
coliMiar spacer 503. 

In this enibodimentj the TFT-side transparent pixel electrode 505, 
Insulaticai film 509* and signal electrode 514 films are formed asing sputtering 
or the like, the variation in film thickness thereof being controllable to 
within several tens to several hundreds of Angstroms within the panel surfaces^ 

The columnar spacers 503 are also formed by sputterii^ or the like, after 
which exposure and development are done to perform patterning, the variation in 
thickness thereof within the panel surfaces being within several tens to 
several hundreds of Ar^stroms, 

It is therefore possible to form the spacers so that the variation in 
spacer height is less than 0,1 ^m, the effect being that it is possible to 
make the variation of the gap between the panel surfaces be the variation of 
the colujnnar spacers 503. 

Thus, in the liquid-crystal display panel 100 shown in Fi^. 5, the 

columnar spacers 503 are manufactured by the method described below. 

Specifically, sputtering or vacuum deposition or the like capable of 
obtaining a uniform film is used to apply an SiOa film onto CF-on-TFT substrate 
formed oa the TFT-side glass substrate 516 from the gate electrode 512 to the 
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TFT-side transparent pixel electrode 505, after which a resist for exposure is 
applied and a mask is used to obtain a prescribed patterning thereof. Then, 
etching is done to peel away the resist* thereby obtaining a columnar spacer 
503 on the contact hole parts 20i of the prescribed pattern* 

Yet £^;other e^^lbodllnent of a liquid-crystal display panel 100 according to 
the present invention is described below* 

In this embodinient, a;5 shown in Fig* 7, before forming the TFT-side 
transparent elecstrode 705, the columnar spacers 703 can be formed using 
sputtering or vaoutEn deposition or the like to obtain the same effect- In this 
case, the cross-sectional area of the columnar spacers 703 is fornied SO as to foe 
smaller than the contact hole parts 710. 

As is clear from the foregoing descriptions that a method for 
''^^ manufacturing a liquid-crystal display panel 100 according to the present 

invention is one in which, for exainple, a color layer, a signal electrode, a 
14 gate electrode, and a pixel electrode are formed on a plurality of pixel regions 

' of a substrate, and a transparent electrode film is formed thereover, after 

y which, on minimally a part of the contact holes provided in the pixel region, 

columnar spacers are formed on the transparent electrode film, followed by 
Q forinatlon of an opposing substrate with an opposing eomtnon electrode opposite 

the transparent electrode film, with the columnar spacers therebet«-e<2ii. 

The method of the present invention is alternatively a method in which a 
color layer, a signal electrode, a gate electrode, and a pixel electrode are 
formed on a plurality of pixel regions on a substrate, and then minimally on 
part of the contact holes provided in the pixel regions, coluninar spacers are 

ior?md on the transparent electrode fiim* after which a transparent electroi^c 
film is formed on the color layer, the signal electrode, the gate electrode, and 
the pixel electrode, with the exception of the columnar spacers, following by 
forming of an opposing substrate with an opposing transparent electrode 
opposite the transparent electrode film, with the eoiunmar spacers therebetween. 
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By ad(?)tijr^^ the configuration described in detai) above, a liquid-cr>'stal 
display panel, including a color liquid-crystal display panel, and a method for 
tnanufacturing such a liquid-crystal display panel achieve a ^ap within the 
panel surfaces with superior uniformity, without a deterioration in display 
cMi^acteristics stsch as contrast. 
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Khat is claimed is: 

1. A liquid-crystal display panel conprising: 
a plurality of pixels;; and 

a columnar spacer formed and disposed on a portion of a surface of a 
multi-layered films formed on a surface of a substrate facing to a transparent 
electrode provided in at leaset a part of pixels an^ong a plurality of pixel 
portions formii^ a liquid-crystal display panel and said portion of said multi- 
layered film having little variati(Mi in thickness* 

2. A liquid-crystal display parsel according to claim 1, wherein said part of 
said pixel portion l^^vin^ little variati^ in film thickness is a contact hole* 

3- A liquid-crystal display panel according to claim 1, wherein said 
columnar spacer is formed on a transparent electrode film- 

4. .\ liquid-crystal display panel according to claim l, wherein said 
columnar spacer is formed on a pixel electrode, and passes through a 
transparent electrode film. 

5. A liquid-crystal display panel according to claim 1, ivhersin said 
columnar spacer is made of a material selected from a g:roup consisting of an 
inorganic rtiaterial and an organic material - 

6. A liquid-crystal display panel according to claim 1, i^herein the type of 
said liquid-crystal display panel is one type selected from a group consisting 
of a color type and a monochroine type, 

7. A method for manufacturing a liquid-crystal display panel ccmprisii^; 
forming in each of a plurality of pixel regions on a substrate a color 

film, a signal electrode, a ^te electrode, and a pixel electrode; 
forming a transparent electrode film thereover; 

then forming- a columnar spacer on said transparent electrode film 
minimally in a part of contact holes provided on said pixel regions; and 

then disposing an opposing substrate on which is farmed an opposing 
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comcm transparent electrode so as to oppose said transparent electrode film. 
8- A method for manufacturing a liquid-crystal dispiay panel oornpri$jrigi 

forming in each of a plurality of pixel regions on a substrate a color 
film, a signal electrode, a gate electrode^ and a pixel electrode; 

then forming a columnar spacer on said transparent electrode film 
minimally in a part of contact holes provided on said pixel regions; 

forming a transparent electrode film on said color film, signal electrode, 
gate electrode, and pixel electrode, with the exception of said ooluamar spacer; 
and 

then disposing an opposing substrate on which is fornoed an opposing 
coinmon transparent electrode so as to oppose said transparent electrode film, 
with intreposlng said columnar spacer tl^rebetween, 

9, A method for (iianufacturii^ a liquid-crystal display panel according to 
claim 7, wherein said coluninar spacer is made of a material selected from a 
group consisting of an inor^ic naterlai and an organic materiaL 
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.ABSTRACT OF THE DISCLOSURE 
In a liquid-crystal display panel, columnar spacers are formed on a 
substrato on the transparent electrode side in rainimally a part of the pixel 
parts of a plurality of pixel parts, in which there is little variation m the 
film thickness of a plurality of fllns formed over the substrate* 
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